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bit A->7.5 i A(C*3t,iT. 
A*ltffe©4#®§£H-ff LTAf^'J K*H«b. 

Rjga^a^LKSSrA^A^ t. LTSUSBA^li 

fcfcflMB^fa^bSJfAb. «^aa»bJf AlitL W 

H»£ft*#f»EH*#fc«©tt*ia»ffi«rt.»:&«ie 

[it*3i3] iwiam^a^bsiflEwftjisniif***. 7** 
me^a^bsiftMta^RCT. 

•J^tfcfcKEHrtTJMm^afrbllflEfcjfcjeU til 
*t4ut«*ltt4t*l 1 CEfcOW^ajfcbi* 
A->X^"A. 
[«*«4] iWE«?aj&»b3S«©IMtt*«rt*. 

i»E*f a*» b&SHtii^RfcT. 

*a«^aj&»L»«£fcj£T*i#©ffiEEK*fls«i ^ 

^c^-r^BttwflMatoMWiEjabfcttTa^bw 
tt«*fpjST*«^aa»L4^«fej«¥JS^tsH*. 
snfc^^a^bWttaftinEifa^s^A^-racit 
*»fttrs»*ai (cE«E«m^a^bjf a->*t- 

A. 
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A^ S n*aaft a* 1 b lc^& b . . A* s 

n s a^ b ?ss ic js b fc^ST HfjEm^ b a 
^a^ic^Ab, twill Aia^^fefiK-r-sm^a 

a»bjf A¥8i. 

WEW^a^bifABifcKWbT. A*StlS7?!/^ 

* - * (' jfc b T 7 * 9 ©3gjg £ P In b T 7 * 5/ £ 

(WET^y^snfcHifcKWb-cm^a^brottiastt 
*, ttUfcssuia-rs^fa^Ltttu^Rt. 

HSiaA^B^«i:HflEm^ad^b}fAH^!^tfc«5-r-5 d i 
iciO. *^a*»b#AK:«t-3T4i;aH«*<t©flE^ 
V»4*mb, HH*fl:«i:bTHi*r*HK*fl:*»ta 

#R<h. 

jwEA^HikrowaastntbT^x^'jKiiJ-ab. * 

«*&A*iSftt<hra*ft«^a*>b3i«£©ffi*^:b-e 
*f b Ttttti 5 ftfclWB— *©lftlb»S* £ * t- zt u -I* > 

*ff-bT&aj^£jfcffc, IC*fJiH >fy^7> * 

^a*ba*»K:7*y*»c»T*BteWtt«i*iitrE*ft 
ta**»6»a"r*tit>c. «9Eiw*fl:«**T-^u 
■f>xv*;*. « : ?a«»b9iflE*k:WbTiui*{bflE 

INEHK$tt:tt tiI27fyi? SBttff «tt £ © 

^rtJWWfis-rm^a^bwtasiriEb. m^-rs« 
sa-r* ii £ ^#ssiT«.tt*3« 5 tE«o«^a*» b 

W Av'.X^A. 
C»*«7] !WE«tt**lS*ftC*J^T. 

79 Kz> * — 9 , ifg^LSS, *x=fU-f>x 

yi?*mz> m^a^b©&t±i*s3i£iiiff-u fernm^ 

7^!yi7/^5^ — ^tmrE^W^x-^*^, 7*2/* 
/t7*-*£&m5£©H^£##> BttW«tt«*fflb 

t tn a r * m&mffimwm £ . 

«Taa»b»*i:MEHK#fc*£lWEBttWtftt£S 

SE^-bT. VfajfcbWSaft^JSb. tt!;>jT£^R£ 
t*T « C £ £4$® £T« W*« 6 CE*©*^** b 

[»**8 3 JNEBttlMllittllCtti^fW. 
7^yi?/t5/-i'l:»T6*UI*0«»*«TBft 
£, «*ttttW*t©rt«*tt*C<fcK:«fcoTBttI¥ffi 

frbjf A->7rA. 
[»*«9] WEBttWffittJItffl^RjW. 

7 ^ y d7 a 5 ^ - 9 tcfcf-r «m mmom& * as-r M«t*» 

WE«ltB^^»'5>b€ru^Jm±t75tSg!JE7^yd7 



3 

^&b. A^nsm^a^b&gicj&bfc&STiitrE 

H^S^L^A^lJ^tcJf AL, ffi^a^bJfAHffcfc 

s-bk-t 4*^8** b if Afg t . 

itrE*^*»Li*AHflfcK-»LT. A^J^n-ST^ -y * 
/ > - 9 \ Z C X 7 9 -y 9 (D 3£ S £ iH ft b T 7 9 v 9 

mZ79 iy £ jSftfcHffetwfcf b 

&ai£§^£m^T3m^a^b&tb^©i:. 

MEAaH«*£mE«^aa»b#AH«SJfcttTac£ 

Kir). « ; fa*»bi*AK:J:r3T4i;*a**fl;0*^' 
l»**ffib. HKS&ffcaibTtHA-railiJlS&fcMIEffl 

gib. A^zfU-f >5 i -y^XS:tiJ^-r^*^=fU^IS^ 
Si, 

Ax-fu-o^-yi'T.fijc. m^a^us***: 

ffflEHft£fc& <h ME 7 * y 9 3 BttWtf tt k. © 

^a^uwttaefpjssasB. 
[orami i] saffim^a^Ltttts^rit^ajw, 

79v9/\y*—9. tfl^LM, * x =f "J -f > 5 s 

y^xstc «^*b©tftiaii*siMf-u hub*?* 

79v9K5*—9 tSdE^tBJfs^-^^e., 79v9 

>\v *—9 t&mmcomi&zxib. wmwrni^n-thL 
wa* b sis -t mEMK^ae £ mE»ttWtf « <_ & 

wi**i2] MEttttfMittfftH^sftt. 

7?v?A7*-?\zft?zwi&mv>m&&i%-rM®; 

«*j|tHiTscw:*4#»£-r.6«i#gii iE«©*?a 

[WjRJJII 3] 1fflE»&flHiEtt*tt]#gkft<. 
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79 v 9 *-9\zzt-?2>8iiiim<Dm&&m-rM®;fr 

6. HilI2^£b^*5fe?>L#^«IW±i:7 l cC*mIfB7^«y £ 
ttffflB«*»«-r*C£«4**£t*fll*Jai ICE* 

[i*«i4] H*K«^a*»bi«**jf A-rsm^a 

A » b if A ~> 7. t- A £ n > tf ^ — ^ — _h IC H m "T -5 * © 
;/ n ^ 7 A * E @ b a > tT a - 9 ifi$t *• £ 9 "I flg ft E 

10 lc4o^T, A^HftW^SSaSStljCbTA-T-if'J IC^S 

b. *T--fu-f >x y ^xsta*-ra#»t. 
^©^ftA^zfu-r >T ; -y^xsfc. ®^a#>b&g 

wsEJBUfcmfa^uwttas^siuT**. wea 

*&tt£«:®$?b. A*snfc« : ?aa>L3a«ic*tj&-rs 

WE^a^ik^ittE^^fa^usifestt^b. iwe*« 
« ^a*»6m*snsmEaH*ftflEtimEWtt»««4: 
A^^n^m^a^b^sroffl^jWfgfw*-^^ 
t. «a*faa*L,!iflESft5£u m^-rafi^a^b 

mmnTMfrh&mzAtirt? *-9 tVTwimxtim 
mzwi&m^m^&ft al. «^a*^uifAiii«ii:b 
rtiiwsfgt, *-&A/c*j*an**faa»bi*A 
-> x ^ a £ =3 > tf a. — 9 ± \zm m $ -a- * fc * © □ y 5 

j<7 m^iis] «^a^b^st. ww£itm.t. 79 

fiESn-SIS^iSl 4tcE«©«Ta^Uif Av-XrAS 

[t*«i6] m : ?a^b#t±^fiK»s*3>tf3.- 

— ^«»Bt*iO^I«ttEBk«W*K:*V»T. 

^ A^anftJUftii^-mwsm^a^ucseftu, a±>£ 
n-s s^f a* 1 b ?^ jg is 1; fe^ST-MSBm^a^ u ^ a 
^a^tc#Ab. *^a*^bif Am*4ffit^i?i 
a>bJt Afgt. 

MStWLff Aiii#tc*fbT. A^^n-5 7^ •> ^ 
/ 5 ^ - * JC * b T 7 * -y i7 CO 3£ S S: P IS b T 7 ^ s/ 9 
S^ffb. 7^-yi7^nfciii^€:*fiET-S)75'->^li^ 

me 7 ^ y ^ * nt^mmztt b a^ b ©&tB * 
^tu^^tti^-r^m^a^b^tts^isi:. 

50 i!fjEA*il&£mJES^afrb}fAtIi^£ttKT£Ci: 
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-f >-ry*A, «fa^billE»i:¥«LTM*ft* 

b 4#tt^f^ j&g® £ a > tr zl - * ± \z -mm a s & » co 



[0 0 0 1 ] 
[0 0 0 2] 

tt, «*tf»M¥9 - 1 9 1 3 9 4#a**Xltt ri.9 

97^12^, 7-f • f r " • h^>1f 4/ ~> 

a >X * • ^"^7 P D-t^>'>^, SIP-6 

»12^, 1 6 7 3-1 6 8 71 (IEEE TRANSACTI 30 
0NS ON IMAGE PROCESSING, VOL. IP-6, NO. 12, 1997) J 

[0 0 0 3] H10I1 ffl(E4iH»«F*5-ttXm8BXiK^ 

5S 1 0 0 Ott, A^tii^t3*fbTDCT (Discrete Cos 
ineTransform;gSm=iit-r>^^) Sfcte, DFT (Dis 
crete Fourier Transform ; (KIR 37 — UlStl) £r?T 
^ *««ftS:"7-^#A8l 0 0 l^ttJ*"TS. V- 40 

47#a§§i ooni juttftgasi o o o^6tu*a 

»8 1 0 0 2 ^m^T^o afrffljftft«*Sg 1 0 0 2(1 

a»i o o l^&aasnavp&j^bitAfc 

»«RK»U ^&!£^i&3§l 0 0 0 TfTt>tlfc««0 

a. 

[0 0 0 4] »ifP«:KWr*o A*BHfctt, 

lOOOtCA^J^n, Iti#t:^LTDCT 50 



*fcttDFT.3^ftt>n*. fLT, flSftt? 
tt, T-^Jf A§§1 0 0 l^fflaSft*. T — 4?}fAS 
1 0 0 ITU, SJftffR^SS^^Stfa 

[0 0 0 5] 
HSci] 

V '= V + CLX 

[0 0 0 6] SSl^tt, 
[0 0 0 7] 
[ft 2] 

v'= v(l + ax) 

[0 0 0 8] &£K«oT«^Sa>L«:#A"r3. 

[0 0 0 9] »6nfc«TaA^LJfAa««*t4fl£«ifi 

«i[H!Sioo2^{iiA$n, i£DCT£fc 
[ooio] «*s*>LifAH«oiw#{t£. m^a 

0, "7— 47jfA»l 0 0 1 ^A^^n^t^bM 

^^<t5i, «Ta^bif Aa«coaR^ktt**< 

£<-f£>£, m^SA^bif Ali«<7)iBK»{bS«iA*^ 
[0011] 

[0012] -to a an zl— if^aat«^a^b» 

^i^USAyAfAtlt «Ta^L#AJcio 
L^ESfCif ALT, ■Jt#fb#£<0«fl»Cfc**>*|g 

[0013] gij<oa*tt, iaw&a^a^usssttiia 
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[0 0 14] 2M£BJ3co@'e«jte. a— lf©A*J-riffl*5* 
[0 0 15] 

^a^lm >x^^xstc. tt^a^L&at. H 

&u a* £nfc«^a*>L!ite *H*£fl;s 
i. inBB*«*a^«iia«?a*»b»ai*ffl*b. jwe 

[0 0 16] ^SS^W^a^tlf Av-X^Ate. m=t- 
t5. 30 

[0017] ^ftwoym^-'Mfr^n a->x^a«, ®^ 

»«©H#**A:&U (WEm^a^UttflEJItffl^ftt 

leHrtTmEiia^aj^LisaE***^. ta^-r^ci 

[0 0 18] ^BJ^m^a^LJfAv-X^Ate, 

Em^F-2*»L»a*j±i^gfc*3v»T, ^ss^-a^Lss ^ 

[0 0 19] *5S^Ofll : f-S*»L»Av'7.7 i Att, «^ 

ffittiwHfcSE&Lfcm^jTaa^wttatfMs-rft* 
«H***iWE*«#a'vAa-r* c t z&m t-rs. 

[0 0 2 0] *58^©*^a*>L»tt*fPJS»«tt. A 
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LJ?A#a<h, HilEft^S^bif AS^IC*fLT. A# 

$ t ? y i7 ^ * — ^ cue Dt7 ? v z co%zm*m 

^^btftffi^Ri. mEA»Hi*t<WE« : fa*»Ulf 
ABifcStttfc-rsctKiJ:*). m^M^LJf A(c«fc^T 
£i;*BK#fl5©flE^»*JlfflU i®!g^ib»iLT(U 

*-r<5BK*ft«utm*at. s»ea*b*©»»** 
•y * icj*r*Bttw««s we*u**» 6 »ttr * t £ 

fclC- taEHK^bSSrA^if U-f yf-vVT^ ®^a 
*»L3§l«4fK:JFi^bTB**fl:flE***. *^^U-T> 

7^ y * ic**r«Bttffffitt£©»«:H 

[0 0 2 1] ^fS^wm^Sd^b^tt^ff^Stt, h9 

Em^^uwttas^dE^afctivsT, 79vi>n<?* 
fgt. ®«^b»^^^rfu-i'>xy^x. *paa» 

L3iSSIw¥i^L, BK*lfc«*lll»-r*^ai, 7* 

Lm.ftm<Dmm^tt>. Bttwffiffi^^ffibTtb 
t?s^ l mis t mzwm£itm. ttiaittsas t £ 

[0022] ^Bwrom^a^LWttafpjaafcBte. 

EBttWflS*»ttl^ac*t»T. 79v9n^^ — 9\Z 
*S£lXS d t C «fc o Tftt IfffiffiS-^tii-r * C i Sr^gli 
[0 0 2 3] *^^©m^a^U4#f£SfPfi£SStt. w 

[0 0 2 4] 
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[0025] ei i s#it4t. ^m^—mm^mm 

[0 0 2 6] EI(Z*3^T, ft^rfUft-SigB 1 0 3 te, A 

i o l^taa-r*. f^ti o nt. *T-^u»a» 

ssai o l^us^j-r*. fix. -^©sgjutLTSfl* 
gti o 1 ^sttj^sn*, ^-rom^s^u^sicM-r 

[0 0 2 7] Jfclc. 0 1 (C^Tfl^a^bJf A->X^A 

[0 0 2 8] AAIftS^atiAf^'JORSKt 

k (=1 K) T-KJgiJ-fS. m^a^bjfAPf 

CW^a^UaflEibTlllOflJ*** s (m) (m = 

1 M) IfS^LMtt. fflt^S® 



/0 



4#BS¥l 1 - 3 4 6 3 0 2 
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^&^L#A7;U^UXAICfei?LT^fr<i>#, m^iS 

tt«HTrMfli;(i*fl:u, wfnciis (m) -r* 

gtfs (m) (0t#<Z5iaS^bS<i:7^y^C*fr-5W 
ttfF«!£-t*H?ttD (k, m) , V (k, m) 

r. 

[0 0 2 9] #cK. H**JSLT#»l;:RijliT *. 

[0 0 3 0] AfcSftfcHfctt. ayrJUSHHSBl 0 3 



^0 



SB 1 0 3l*ITte. ^3^=f'JCD 

a. 

[0 0 3 1] *T-=fU»SS5l 0 S^etB^^tlfc*^ 

sntus. ^^^u-f y^vo^ kicat-rs^aa* 

[0 0 3 2] 







7 9 "J? KM 


s (1) 


D(k, 1) 


V(k, 1) 


a (2) 


D(k, 2) 


VCk, 2> 








8 (M) 


D(k, M) 


V(k, M) 



[0033] wm^m i o i -m, n^mfrL&mKm 

351 0 O^btfl^lMs (m) ^AAShfctt 

^ a^rfj^sas i o s^am^sn&^^^u-f > 

U ii«#{b3D (k, m) tittffMV <k, m) 40 
iSVFa^LSaSffHifiBl 0 0-vffi^-r^ o 
[0 0 3 4] «^2S*» 1 0 0 XtlM 

Z(m) = (1 - fl )(l - D(k,m)) + aV(fc,m) 



[0 0 3 5] 
[»3 3 



[0 0 3 6] C^H, a te, 0 ^ 1 SSI&T. 1- 
D (k, m) C08B»ttiffiM^bffi^/hS^S«i:\ Tfct) 

(k, m) te, « J ?ja^L»aE^#i^ai:*:€<& 
ctoT, 1-D (k, m) tV (k. m) IJM/- 



5^7 



[0 0 3 7] H2*#BHLT. ifS^lSSf 

tB3$ 1 0 0 tf>ftfls£i¥J|ffl{C!ft^T*. 
[0 0 3 8] £f, t^LaS^Ofy^^mS: 



11 

WZizyhL, R3<7)Bfi9H»ffl[Ofk*tt**rZma 
xt, i*lS4il5tf S^iaSSSt Sma x t 

1 0 1 Id^iS^L^Ss (m) L 
TSS811 0 l^btliA^n^IS^ftgD (k, 
m) i:Bttff««V <k, m) tStt^iitr (Xf-y^ 
5 0 1). #tC, HH^fcJgD (k, m) T^f^KfMt 
Do <£9/h2<, £^ ffittlffflffiV (k, m) fflT9 

£iH"*S (Xf7^5 0 2) . ttSEMDO 

ittf, &3c^@W^^:^ft-^L Uf7^5 0 3) , Z 
maxCDffi<hZ (m) COM «t SrtttSrT £ Ufy^BO 
4) o f IT, Z (m) ^Zmax^M^l Zma 
x\ZZ (m) St^AT* :wtfOtf2^ 
b^SOiis (m) *Smaxl:WAt§ Ufy^B 
0 5) o *>U Xf^5 0 2<B*ftS:8»&£&J&^fc 
Xfy^S 0 3^67f7^5 0 SSTCffli 
*^*7^t5. Xf7y5 0 4TZ (m) j&*Z 

maxiO/hS^SK^ry^SO 5(Z>«l3*X*y 
y-T^o fit, m<M7^£?^I^ Ut7^5 0 
6) , m<M<7)i#tt, m^)t^ 1 ft'W^LT (Xf 

tt, ZmaxWOT^^ch^^i^ (X^y^S 
0 8) , OTOt^H Smax^Ill^ia 
StLT, a^S^UifAaBl 0 2^ttS* Ur^^S 
0 9) LTfflSSJUTf*. — Xf7^5 0 8T, 
Zma x^OtC^L^if'&lCfcL i^bag^Lt 

[0039] *?s*>LSi«jsai«i oo^suAsn 
sftawFa&LMBett, n^m^Lmx^i 02^ 
^sns, t^i/JiABisi 0 A^^n^a 

fc&*x-*S:«^Sj&>Uc«tfcU H«tcJf ATS. 

mm 0 o^6tu*sn**ka«^a^baft*fr-s. 

fit, t#&nfcii«tt«^a^ujf Aittixffi^ 

[0 0 4 0] IfS^bSAT^^UXAH, m^S^ 
5:t*«T#5. OTAtf, «rM¥9- 1 9 1 3 9 4^ 

ri997^i2^, 7-r--f---f r- 

^ SlP-6#, ^12f, 1 6 7 3- 1 6 8 71 
(IEEE TRANSACTIONS ON IMAGE PROCESSING. VOL. IP-6. 
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NO. 12, 1997) J iCSiftlSJSSffll/^ut^T*^^ 

[0 0 4 1 ] ±ifi<7)«T'a* i L}f AyXrAC^^T, 
BH^bOflF*l8IMtDo <0«*, 

£ 0 :ni:i 0 , «^»*>L#AfC£^T£i;SiIi«* 
[0 0 4 2] £fc. ±MiCOm^jg^U->XxAtC^^ 

ft*. 

[0043] ±a!©«^a^U>'^5 = 'A(c43li 
ftffi"r*«*#tt»«T»4» 3 *<0/^ a 

[0 0 4 4] 2 btCte, H«&ffc<0fflF£EfMSDo , 7 

[0 0 4 5 ] ^fC, ^^OffiO^JfiOjeffifcrJl^Tia 

40 [0 0 4 6] H3S#Ba-rst, *589i<D— llifia>»!B 
ilT^tfS^LjfAyXfA^Sntl^, B3 
cOlfjg^LjfAyXfATIi, Bl 1 com^M^LifA 
yXfA^iilil 0 l^h(3l:*«8Il 3 1*« 
S^^n, ifflgll 3 llct^LWtt* 

[0 0 4 7] B3©^fATflt m^a** L*H4*fP 
fiEKB 1 3 2 Kfcl^T, ft*^ U-Y >T r ^^7^lC*f L 

so ft&mzwmmw 1 o 1 ion: 
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mnznz, ifs^iMSfMgti 3 2«, wz 
[0048] &\z. *Rw<D4&<D&M<Dmm\zz>^-z:m 

[0 0 4 9] l2 4S:#BBT3<i:. #589!<3— liifiOjeffi 

v^acdsshsb i o i <Dfrt> d \zwmmw 151^ 
aaan, $z\z, wmmw 1 5 1 tcA^ggi 5 2 a* 

1 w^fAtlsHlTSS. 

[0 0 5 0] H4(Oy7fATH El 3 <Z) ACDS 
^»a>L»tt*flsifc«« 1 3 2 K«3T*£«K:*5^ 

andean, fpflsanfc^a^uwttattiasfltflei 

5 3 ICte*fi£tl£o 1 5 3 fC»ffi£ftjfc«ffil 

A*SSl5 2^Ii:TSa^ll0 1 

ka*s*u »as«i o nc«wsft-s. 
[0051] Bsicssnsm^ai^uwttaff 20 

[0 0 5 2] m^a^LJf ABB2 0 0 tt, Saa^-r- 
*£X«U AASnst^L^^tfS^l* 

sb 2 o l^m^-rs. 7^^47^652 o i \* % m^m 

3&>L#Affi2 0 Od^tH^StlS^a^Llf AH«s(C 
^SrW^ajS^Llf AH«tc:*rbTSI 

?tu 7^->^$n&Bi«stt^a^L«iUiaB2 o 2^ ^ 
mar*. « : FaA^L*ai»2 o 7*y**fT* 

2 0 1 ^6tH**nST^^^SnfciB«^*fLT. m 
j£gB2 0 5-\atj^T^o HjK#{L:S^tfcS&2 0 3H s 

tt**fiE8B2 0 S-vtB^-f #5^U*HB8B2 0 4 
A^MIftSrA^zfU^^aUT, r 3 0 <D <1> 5* 

y^^*« ; fa^L»ttasferit85 2 o s^wa-rs. * 

y9rty*-9£., HfMJfl;«Hli« 2 0 3 6 m* £ 

n^nin^ta^ *?:Ju#»ffi2 o 4*>sttiasn 

[0 0 5 3] Jfcfc, H5(0«Ta^U»tt*fPfiE«HO 

[0 0 5 4] A*Jli«£>»£ I tl, l#C<DAt3mm<D 50 
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^■n-enSA^iBlfc^-f >tv9* i (= 1 

x (j) (j=i J) £-r&„ ::t7^7 

^T$>£o *f^'JOf^Xk (=1, . . . , 
K) , tf8*L3iSs (m) (m=l, . . . , 
M) , IS^kSD (k, m) > 79v9\Ztt?Z>Mm 

mmmv <k, m) tetui£^M0T£3 o A^m 

ft i JcWT'S^T-rfU-f >T r ^y^^^k (i) , 
<bS£d (i) T^-r o *WJ-f>fyd7^ 
k, m^S^b^Jgoo-r >x^^^^m, 79y9rt? 
*-9<DO : ry9X& j (Di:#co^tti^m^y (k, 
m, j) , &&^£r (k, m, j) T«T. 

[0 0 5 5] HSr#flBLT»atlttK-r5. 

[0 0 5 6] Atimm i ttm^jg^UJf ASB2 0 0^A 

U A^^n^tfS^lSSs (m) — 
IT, m^^LSrHUfttCjf AT5. d^TflS^SV? 
a*^#A7;i/=f'JXAtt, HlSftttH3, m4(Dm 
^a^Lif Afi5 1 0 2Tffl^5t,fl)t|i|-©7;WUX 

At^i), m^a^Loif Asnfcinfett^a^ujf 

AlS^^LT, BH*{bBB2 0 3 <fc7^y d7HfrB|5 2 0 

[0 0 5 7] 79vi?mffm2 0 a^a^LJt 

^^47Snfc®*^LT« : 3FM^Ufiiaia5 2 0 2-vtti^ 
TSo T^y^&fttt, g"JtCA*$n§7^5/ 57/^7 
*-^x (j) CioTftSSns. flA«, 79y9 

Steffi*!, *5V^a«t*fta«<OPSNR (Peak Sig 
nal to Noise Ratio ; tf— 47 Jt) fc£co»K: 
fcO, 79y9n^^-9hLXm^nrz^^(Dm^ 

^a^a^uif AHifttcftira^ns. 79y9& 

££;*:S§/h& S tf , 79 y 9 tort 7 *-9\$.&±m'^<D<& 
ftsi^tt-tn^fflsrs«tc:^0, 79v9rt*7* 

a>b#AiB&ic»LTfTfcns. 

[0 0 5 8] 7^!y47*frBS2 0 l^bfcH^J^n^Z^ 
y^SftfcMH « : pa^ly*a»2 0 2^A*S 

uentfc© tc*f/CT s ifs^ tB 7 ;u =f u x a t 
tf, o. 5 set*, o 1 1 (^p B icDfi^ffi^-r^o ifa^ 

L^fcBpE 2 0 2^^tB^l$nfcT : -^^m- : PS^b^14 
^*^Si5 2 0 5 -\A^$n^)c 
[0 0 5 9] Sfc, * : ?=-a^b«itH88 2 0 2 te, H^j^ 

^T r -^^m : ?*s^u^dtia2 o 2^hxti2rL. c z. 
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CT^fg^lT^TfeiK fit, «^ad^LJf 
[0 0 6 0] A^Htettt^a^LffAffl^ 0 O^bffi 

^an-s^ad^bjf AH«fct«iB**fl:«j(m»2 o 

#ffc*£LTtt, «iBlk^»-r*«^a^LlfAH«<0 
PSNRfit, XMt C l 9 9 5^8^, 

t*y3>^ S4 9f, S8f, 1 0 7 8-10 8 
6HJ iB«<0, «3R»ttt%*LTa*f*WLfcWSN 
R (Weighted Signal to Noise Ratio) ^fflUSCt^ 
T#3 0 *3Wt Xittt U 9 9 5¥12^, • -f 

— • -f f— • h^>+f^£>3 >X • • U— *ry 

IV • 7> H • yXfAX • 7:* — • Mv 1 * • ^d? / n 
— , SCSVT-5#, ^6^, 4 6 7-4 7 61 (IE 20 
EE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO 
TECHNOLOGY, VOL.CSVT-6, NO. 6, DECEMBER, 1995) J fx 
ifKfBSfcSfrlT^S J ND (Just Noticeable Differen 
ce) «?T8^bifAH«iJHB»OjS^JN 

^u>>?s [o, i] trsi, ^j^apsNR^^ 

SW^Ktt, £lT, IWPSNRII <fcf-47«***f«l 
£fM?LT, H6 (a) KS-TJ; 5 fcHSKJ: ^ 
T, ®K*ft«fC*lft"r5. B6 (a) <D a , b <hLT 50 
It fl^.tfa = 2 0dB, b=50dBt^5«Sffl^ 

M*.tiH6 (b) <2P&K£oTilK^kStc^&-r 
S. BI6 (b) - CDc tltft 0!IA«c = 1 OSfflU 

2 o s^masfts. 

[0 0 6 1] A*H<fttt*x=f U»afiB5 2 0 4^fcA*l 

H4 05*x^u»a«Bi o 3tmm-c&z> 0 xtimm<D 40 

**«^aa>L»teg£/$g8 2 0 S^ffi^^tX^o 

[0 0 6 2] et±j2E^JfcEI5c^«Ta^b4#tt**fi!cS 
KTfTt)nsfflS«, I ft^A^j®^ i = 1 

i-en-en^LTfftons. fit, -^^a^m 

li:»bTH ifl^lMs (m) £m = 

1 0 (c^tS-frT, ±i£<B$&3ia*fT 

^n^e fit, -^©i^UMs (m) Kl&L 
T«, 7&y!7/U* — ?x (j) £j = l 50 
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j (7) j mo tcXfts-tfT, ±me>l&mtfifft>tiz. z.<d 

.fc5K:LT»&nfclftlbll8*y (k (i) , m, J) , 
t^LMs (m) chf^)l'>f7^Xm, 

^A^-^X (j) £^<7M >T7^7X j , Si«E*-ft 

ftd (k (i) , m) , ^fi'JOf^Xk (i) 

t±* : paA^u«ftt**d6«2 o 5^A*sn, «?a^ 

[0 0 6 3] « J f236^L«Ftt*±fiEBB2 0 5 tC^ 

[0 0 6 4] H 7 tt*?8* L#tt^£6£gP 2 0 5 CD^ 
JSO?BJ8&*-r^ny ^HTftS. ^t±i^*mtf-gI5 3 0 

#{fcfl^#aLT^-*tt^«3 0 3^fflrt?-*. Bffi 
»flfi«3(CttSa5 3 0 2 tt. 7*y^/S5*-*<i:«fcaj«£* 

*ti-BB3 o o^6itiAsns«ai*t^5. rpyptz 

#T*BttWffittS»ttiUT, ^-^tt^SBS 0 3^B 

^vxy^^rtJcm^jTS^LjaiaEiBKs^ftKtBtt 

[0 0 6 5] ^tC, B7t0tt^j8^U#ttS£j£ffiG>I(j 

[0 0 6 6] «^Sj&>L<8j*UiiBSy (k (i) , m, 
j) tt«miB*«W-»3 0 0^A*3ft*. tfcffllS** 

^Suml (k, m, j) (k=l, . . . , K, m = 

1 , . . . , M, j = 1 J) tU XiTZfV 

< >xy ^X«lCB*<Z)tfc»*#^> HT*fcfl60iaj« 
$N1 (k, m) (k= 1 , . . . , K, m = 

1 M) tt^, WSBttffiTTtt, Suml 

(k, m) , Nl (k, m) (OlS4T0^tyht 

(i) tt?a* i L5S«^>fy?^mi:7i'yJ^7 
/-?©<>fy^X J tftiliJSSy <k (i) , m, 
j) ^AA^nst, Suml (k (i) , m, ]) 
(DfflKtttHttSy (k(i),m, J) ffimmil. S 
urn 1 (k ( i ) . m, j ) <Btta*M#r3*l5. Sfc, 
Nl (k (i) , m) <^ffitcid<jD»$n, Nl (k 

(i) , m) (Bttj&*MST;*n*. i, j, 

m05%j0^ftt*i^t Nl (k (i) , 
m) OfficOESffttfrJtonSc^^ m=l, .... MTi 

snsT^Toifa^usgt 1 = 1, - . - , i(o 

-?s<-z<Dnmti j = i , . . . . j T^^n^T^rco 
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[ 0 0 6 7] 
[*4] 



r(k,mj) = 



[0 0 6 8] &k, m, j KJfcrr^ttffi* r 

(k, m, j) *<*ajatt, »tt»fiBtt«fflBS3 o 2^ 
[0069] nmwmmwm^ 302 ^ati^m^ 

W-B83 0 0^e»a3*$nsfttU* r (k, m, j) Kg 
t*l>T, 7*y>7\Ztt-r2>m&Wmmv (k, m) 

95 3 0 2<&»fls<&#Mfc«»-r*. 
[0 0 7 0] H«0Jffc*d (i) tt. HW*fls* 
&«-«3 0 l^A^^n^ D HKSe{t**»SB3 0 ltt 

ffl-TS&a&Oia^JSrS um2 (k, m) (k = 

1, .... K, m=l, . . . , M) , #-frfU-f> 

2 (k, m) (k=l, . . . , K, m=l, . . . , 
M) tn, M^lTIi, Sum2 (k, m) , N2 
(k, m) OfiS4T0^tyht2). i#Sn^Hi^» 
l:»T5*WJ^f>77?Xk (i) ^m^jSA^bK 

S urn 2 (k ( i ) , m) cottfc d 3&«l0*$n, S 
um2 (k (i) , m) a>ffij&*5ESrSft*. N 



70 



20 
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2 (k (i) , m) ©«Cl^lDf§n, N2 (k 
( i ) , m) Wtt^JESrStl*. rn = 1 ^ 7 , MT 

^^n^r^Tcom^s^b^gi i = 1 i 

[0 0 7 1 ] 
C&5] 

Sum2{k,m) 



D(k,m) = 



N2(k,m) 



[0 0 7 2] K«fc9, #k. m(cWrSiB**ft*D 
(k, m) ^IHJSn, ^-^^^^3 0 3-xffi^$n 

[0 0 7 3] T-?ffi&m3 0 3TH B&fMfittfftti 
»3 0 2*>em*2ft*BfttW«iffV (k, m) <h, Hi 

K^<b*mttgP3o i^6a*ansiBR«{bKD 

(k, m) IfS^lSgs (m) <h£:££tf>T, 
[0 0 7 4] H 7 JC^-TWttfffiffifflKUifiB 302 

[0 0 7 5] 7**^7;* — *x*»l*ttK*{b3^ 

7k, ^H^j&iLStffiO-f 9 7>m<D£.£<D7* y 

— ^x(C*fr*ttffi2p«: r a (k, m, x) t 
TZ>£. I^#ttiSw (x) ftJBUT* S*WlCfi 

[0 0 7 6] 

[»6] 



V(*,m) = r w(x)r a (k,rn,x)dx 

J-oo 



[0 0 7 7] fc.fcoTiBttffMEttV <k, m) &Wttj~$~ 
Z> 0 fi^tfttHStw (x) tt, §7^7^/t7^-^x 
{C*f"rstttB*OBttWfllfifiV (k, m) ^(Vm^Zte 

Wlt)!&ST?fi<i:W BttfffflfifflV (k, 
m) <D\s>z/% [0, 1] OEffltTSWCSnH 2 
*#»B»w (x) tt, 

[0 0 7 8] 

[IS 7] 

I vv(jc) <£t = 1 

J-OO 

[0 0 7 9] SrSifcTcfcifc-r*. 

[0 0 8 0] fi^ttW-BBftw (x) T9v2 

7^-*^aifiAaf)H w (x) £08 (a) OJ; 



^C*I8/Jn-C 7 ^5 w (x) 

SMxtfias (b) cdJ;? tcx = 1 co<h#t;:g;M(i£<h 

^-^EHEftttetf, w (x) £#J*:kfgI8 (c) 

xmm*tsM-?z>mz. 9 os©iftwft*©i§i6tt, 

Ttt*5&tr££«:% it 9 0 igca{g3gc £^£>i6j2 
50 52cOftffiT©IsHEtC*fr§^ffi*«, fUJCOftSKJt^S 



19 

MS (c) <&®«teSST»5. 
[0 0 8 1] #clc, ±JELfc*ffi»ca^^T, HHRdB 
ttPMV (k, m) SrWffl-rs^ffiHo^iTjS^S. 
[0 0 8 2 ] «iai*tLTt#e>ns<7)«7^!y^/^5y 

7*-*x (j) < j = i j ) K*rr*«a<3 

Sfc, l*#»Hftw (x) fc, ffi«<Dxfc 

(j) <DMmtr%m&*)- j rftM 
V(*,m)==fy(x 0 + 

[0 0 8 5] TifiiBlT^S. cfc-^T, &8X5j<££»tt 
f¥<ffifiV (k. m) ^«f^ I J-f>T7^Xk, 
^2ia>b&*mK:»LT*tHU ^-^£rgB3 0 3^ 

[0 0 8 6] CO^SCti, T^y^/^* — ****** 
lit, 7^y^^T*«^fl9ttBttWfiB«*J(tH'r 

^- * /£ < , \Z7*vt7&?rvT^U^7? 

79v9n?*—9* (j) 0>St£££«fcSg 
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*WU MfrttrtMrnz-D^Tte. £©B1fc#»K^< 
rifr<D7 9 y 9 x\Z#?&m&miK&mw 
(x) £SBtgLT£< 0 fit, C©HRte*fl!^T3T 

[0 0 8 3] 13 9 (a) tC^Tr a (k, m, x) 
n»iB(HLfcH** r 1 (k, m, x) tU fi^tttt 
[Mjgtw (x) £#^n;&ifi<yL;^l&£w , (x) £T 
/0 £o «#{t<Z)ffiBS:x = xo . xo + Ax, xo +2A 
x xo + (H-l) Axtt^xh, »6«, 

[0 0 8 4] 

[ft 8] 

hAx)r\k,m,x 0 + h/\x)Ax 

%Mmmm*wmimzK&2i±zz£&»im£uz>. s 

[0 0 8 7] B 7 K^-rB14¥Ftifi«SJ)Ltti8B 302 

[0 0 8 8] ±SE(D^ffiiH«KUT, 79v9K?* 

x.^o fix, »*w^tt. 

[0 0 8 9] 
[Be 9 ] 



7(r (k,m y x),a)dx 



[0 0 9 0] tCtfcoT, ^ra''J^>T7^Xk, ^ [0 0 9 2] T^7L$tlZ> 2 ffiteHST* cnic£ 

(k, m) £2Ra63o d C L ttS2p£fc£ 7^ y A L (c3*rsJt*^BttffflSfii:bT»EfflSn 

7*-*KP«a<0fi£T?*r), T (x, a) tt £<7>»&fc, HBSHCte, «Hj*<0H»£WniBi6jH 

[0091] ^ L, i^<it>yu>i r l/X 

[Si 0] [0 0 9 3] 




l i] 



[0 0 9 4] KcfcoT»9 £ifi<HU BttWffiffiSWHi >xy^*k, fttt^SA* b&ftmfc** LT*W U ^ 

T£ 0 & 1 1 <Z>BlH4WfflffiV (k, m) £&^=fU-< 50 -^3££rg&3 0 3^&t>-?Z> 0 
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[0 0 9 5] ZCDjjmt, &ffl*J&*SS<&£*8B<B*£ 
[0 0 9 6] *^ejco«^iS^LIf AvXxAR 

[0 0 9 7] *^C0S^3^1^A^A^ARD^^ 

»ufcBa»a*tt, ±a!co^s : bL< ^'>x^Aoistg 

£ 3 > tf i - * ^ £ 9 H fr *T m 13: 7 a $ ? A a t z 
[0 0 9 8] *fc±EE»«#tt*- AS«tt£KflIA 

[0 0 9 9] 

[oioo] -tosfitt, a^h***^:/ u*Kfl* 

[BW<0«!J)i&I»91] 

[HI] *%BJCD^ 1 <DnH&<DJ&n&7uyi7m'V& 
[82] Hl©«^a^L3ift»aiWl 0 0©»ffftK 

[83] *f&w<Df&2<Dmffi<z>mm<D'7nyi?m-c& 
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[84] ^SS^tDSBaoHfi^JIRoyDy^HT* 

[8 5] H3o«^2^b«FttSf^jss« 1 3 2<Dmm 
[86] mm&fc&<DWftizm^%M&<vm*^rmx* 

[8 7] 8 5 ©t^S^ L«rtt»±J«« 2 0 5 <£>3iS£cO 

[88] 75y2mmwmmwtti\zm^z>m&tttfM 

[89] «ffi*CD«#{t<0«&^T0-CS£. 
[810] SE3fcO«T-a^bif AS<7)fifiJS^THT* 

[WF^<&JR9J] 
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